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PHOTOFINISHING PROCESS WITH FILM-TO-VIDEO PLAYER 



USING DEDICATED MAGNETIC TRACKS ON FILM 



5 



BACKGROUND OF THE INVENTION 



Limitations of Current Consumer Photography- 
Technology 

A film-to-video player responsive to 



instructions encoded on film is disclosed in U.S. 
10 patent no. 4,482,924 to Brownstein, assigned to the 
assignee of the present application. 



the photof inisher and a film-to-video player 
typically requires written forms which are filled 

15 out by the user, usually well after a given scene 
has been photographed. Thus, in addition to the 
inconvenience of filling out such a form, 
scene-related information is typically lost or 
forgotten. Such information may include the user's 

20 desire to not have a particular frame printed or to 
have several prints made from a given frame, for 
example. Such information may also include the 
photographic parameters of the scene, observed by 
the user or by a sensor, which would have aided the 

25 photof inisher ' s classification of the scene to 

increi_e the quality of the prints made from the 
film. 



the overall photof inishing process. For example, in 
30 a large photof inishing laboratory not operating on a 
24 hour per day basis, the film processing equipment 
must lie dormant for a period of time at the 
beginning of each work day until enough incoming 
customer film has been sorted to form one batch of a 
35 minimum number (e.g. 70) of film strips of the same 



Communication between the camera user and 



Several factors reduce the efficiency of 
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type (such as color negative 35 mm film) to justify 
running the printing equipment. Of course, 
undeveloped film (regular customer orders) must be 
separated from developed film (print re-orders). 
5 These same limitations apply whenever the 

user wishes to communicate his desires regarding 
each image frame on his developed film to a 
film-to-video player. Such desires may be reflected 
in zooming, cropping, rotating, fading or character 

10 superposition of the video image of a particular 
frame. Currently, the user must manually control 
the film-to-video player to enter such instructions 
on a frame-by-frame basis. 
Problems to be Solved by the Invention 

15 Recording of information on the film has 

been loosely suggested. These suggestions have 
ranged from optical recording of eye-readable 
symbols or machine readable symbols to the magnetic 
recording of machine readable data. Of course, 

20 optical recording on the film has only limited use, 
because once the film has been developed, no further 
recording may be done. Furthermore, the information 
must be restricted to those limited areas on the 
film not occupied by the camera-exposed image of 

25 each frame, a significant limitation on the amount 
of information that can be recorded. 

With magnetic recording in a virtually 
transparent magnetic layer, high density recording 
may be done everywhere on the film including in the 

30 image area, so that all relevant information 

theoretically could be recorded with each frame on 
the film. However, what has not been recognized in 
the prior art is that complete exploitation of the 
potential capabilities of magnetic recording on film 

35 results in an unwieldy mass of data being recorded 
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on the film, various bits of which must be 
separately accessed at various stages of the film 
use by camera and photof inisher . In such a 
scenario, the photof inisher and film-to-video player 
5 must find a certain needle of data in a massive 
haystack of data at any given time. 

Thus, a specific problem is how to enable 
the film-to-video player of the type disclosed in 
U.S. Patent No. 4,482,924 to Brownstein to quickly 

10 read a particular desired piece of data such as a 
zoom, crop, pan, rotate or character superposition 
instruction for a particular frame during video 
displaying operations without undue searching 
through or reading other data to find the one 

15 desired piece. 

SUMMARY OF THE INVENTION 
The invention is a film-to-video player 
film information exchange system in which the 
film-to-video player alters the still video signal 

20 representing an individual frame on a strip of 
developed film in response to zoom, crop, pan, 
rotate, fade, character superposition or other 
instructions magnetically recorded as data in 
dedicated magnetic tracks lying in that frame of the 

25 film. 

Magnetic reading and writing of information 
in a virtually transparent magnetic layer in the 
film during each stage of film use and film 
processing is restricted to certain dedicated 

30 parallel tracks extending longitudinally along the 
length of the film, the choice of track being 
determined in accordance with the particular 
information being recorded. Magnetic 
reading/writing is performed with transport of the 

35 film by the camera during field use and during 
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transport of the film by the dealer or photof inisher 
during film processing, printing, etc. The tracks 
are dedicated by universal pre-ar r angement to 
certain sets of parameters or information, each set 
5 being of particular interest to a certain stage in 
the use of the film, the various stages including 
the camera, the dealer order entry station, the 
photof inisher and the film-to-video player. 

The photof inisher and film-to-video player 

10 dedicated tracks occupy the principal image area of 
each frame, so as to maximize the number of tracks 
available to the photof inisher and to render the 
format of these tracks virtually immune to any 
differences between various film formats or film 

15 perforation patterns. The photof inisher tracks 
therefore have a universally applicable format 
useful for additional applications such as a 
film-to-video player and the like. Instructions for 
each frame to be executed by the film-to-video 

20 player may be recorded in the film-to-video player 
tracks on the film at any stage of use, including 
the dealer or the photof inisher or at the 
film-to-video player itself. 

The camera tracks are present only in film 

25 adapted for use in cameras having magnetic 

read/write capability. For this purpose, the camera 
tracks are accommodated along the film edges, 
without impacting the photof inisher track locations, 
by interruption of the usual film perforation 

30 pattern along the film edges. In the preferred 

embodiment, each perforation is located next to the 
image area, while the camera tracks are located 
within the image area of each frame along the film 
edges between successive perforations. 

35 Each block of data is appended to a virtual 
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identif ication code whose meaning is defined in a 
look-up table accessable to the system. 
Instructions contained in the look-up table for a 
given virtual identification code provide the byte 
5 location of and encoding (recording) or decoding 

(playback) algorithm for several related parameters 
recorded within the data block bearing that 
identification code. Any one of three types of 
virtual identification codes are employed, depending 

10 upon the type of related data recorded in the 

block: (a) Bit map identification codes point to 
bit mapping instructions in the look-up table, in 
which the state of certain individual bits in the 
block reflect the state of parameters having two 

15 possible states (e.g. flash was fired, or exposure 
was made, etc.). (b) State identifier codes point 
to state identification instructions stored in the 
look-up table in which various patterns of certain 
bytes in the block reflect the state of parameters 

20 having several possible states. (c) Scaling 

identification codes point to individual scaling 
instructions stored in the look-up table for certain 
bytes in the block. 

In a preferred embodiment of the invention, 

25 the various types of information are allocated among 
the dedicated tracks in accordance with groups of 
related information types or parameters, some 
individual groups being used by more than one stage 
of the film use cycle. Furthermore, in this 

30 preferred embodiment, information common to all 
frames of the film is in dedicated tracks on the 
film leader. Specifically/ information such as film 
type, camera type, owner identification, a directory 
of written information and the like are recorded in 

35 a first camera track (near one film edge) on the 



film leader. This first camera track is designated 
track CO while the film leader is designated frame 
0. Scene related parameters automatically sensed by 
the camera (such as scene luminance, camera 
orientation, color temperature, flash fire, etc.) 
are recorded in track CO in each subsequent frame 
(e.g. frames 1-25). A second camera track, track 
CI, is dedicated to the recording of secondary 
information, such as shutter speed, aperture size, 
etc. Clearly, an intelligent photof inishing 
classifier station, in attempting to compute the 
optimum exposure conditions to make a print, would 
read the data on track CO in each of frames 1 
through 25 (for example), while a photof inisher 
sorter machine, in attempting to maintain 
correspondence between a customer's film and his 
order form or envelope, would read the data on track 
CO in frame 0. A similar sort of allocation of 
photof inisher dedicated tracks is employed, with 
customer print order request data being recorded in 
a first photof inisher track (F0) in frame 0, process 
data such as image classification and number of 
prints made being recorded by frame in track F01 and 
any makeover corrections in track F02. A summary of 
makeover data (e.g. total number of makeover prints) 
is recorded in track F02 of frame 0. Other 
photof inisher tracks may be dedicated to uses other 
than photof inishing, such as frame-by-frame user 
instructions for film-to-video players or electronic 
print processors. 

Specifically, the data representing zoom, 
crop, rotate or fade instructions are magnetically 
recorded in track F03 for execution by a 
film-to-video player. Character superposition 
instructions are magnetically recorded in track 
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F04 . The remaining tracks (F05-F29) are reserved 
for the recording of audio signals associated with a 
particular frame, to be played back during video 
display of that frame by a film-to-video player. 
5 Solution to the Problems 

The invention solves the problem of 
attaining data synchronization at all stages of film 
use without requiring that each stage transport the 
film at constant velocity nor even at the same 

10 velocity while recording or playing back data. The 
invention achieves this without requiring the 
recording of an extra space-wasting clocking track 
• simultaneously with the data track. Instead, the 
representation of the binary state of a particular 

15 bit is unaffected by the film transport speed during 
recording and playback and is self -clocking . This 
representation uniquely depends upon the temporal 
relationship between each data transition pulse and 
its immediately preceeding and succeeding clock 

20 pulses in the serial pulse train comprising the 

self-clocking code. In the preferred embodiment, a 
one bit is represented by a data transition pulse 
which is closer to the preceeding clock pulse. For 
a zero bit, the data transition pulse is closer to 

25 the succeeding clock pulse. 

The invention solves the data access 
problem faced by (among others) the film-to-video 
player of "finding a needle in a haystack" because 
the film-to-video player need merely read those 

30 tracks dedicated to relevant data (e.g. tracks F03 

and F04), while ignoring all other data magnetically 
recorded on the film. Thus, the film-to-video 
player of the invention includes a magnetic reading 
system which can find tracks F03 and F04 to read 

35 instructions recorded in any film frame defining the 
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amount or type of zooming, cropping, rotating or 
fading that is to be done to the video image of that 
frame- It further includes video signal processing 
circuits of the well-known type for altering the 
5 still video signal derived from that film frame so 
as to zoom, crop, rotate or fade the signal, 
accordingly, for display. 

DESCRIPTION OF THE DRAWINGS 
The invention may be understood by 
10 reference to the accompanying drawings, of which: 
Fig. 1 is a diagram illustrating the 
parallel dedicated tracks in a virtually transparent 
magnetic layer on film having a special perforation 
format particularly adapted for use in cameras 
15 having a magnetic film read/write capability; 

Fig. 2 is a simplified diagram illustrating 
the concept of a camera adapted to read or write 
data on the film of Fig. 1; 

Fig. 3 is a diagram illustrating the 
20 parallel dedicated tracks in a virtually transparent 
magnetic layer on film having the currently 
ubiquitous perforation format used in ordinary 
cameras not having a magnetic film read/write 
capability; 

25 Fig. 4 is a diagram illustrating the 

accommodation of film wander in the camera of Fig . 2 
by the use of different head widths at the various 
stages of film use; 

Fig- 5 is a block diagram illustrating the 

30 architecture of a read only memory containing a 

directory of track locations for various parameters 
which may be magnetically written or read on the 
film, in accordance with the dedicated track format 
of Fig. 1; 

35 Fig. 6 is a diagram illustrating the 
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preferred data format used in the dedicated tracks 
of Fig. 1 or Fig, 3; 

Fig. 7 illustrates an exemplary data 
identification code table for universal use with the 
5 data format of Fig. 6 by all stages of film use 
including camera and photof inisher ; 

Fig. 8 illustrates an exemplary symbol 
table for universal use with the data format of Fig. 
6 by all stages of film use including camera and 
10 photof inisher ; 

Fig. 9 illustrates an exemplary reserved 
control symbol table for universal use with the data 
format of Fig. 6 by all stages of film use including 
camera and photof inisher ; 
15 Fig. 10 is a block diagram illustrating a 

film-to-video player having magnetic read/write 
hardware which uses the film of Fig.'s 1 or 3 as a 
frame-by-frame memory image display instructions; 

Fig. 11 illustrates one manner in which 
20 image display instructions may be encoded; 

Figs. 12a and 12b illustrate the form of 
the self-clocking code used in the invention; 

Fig. 13 illustrates the use of each start 
and stop sentinel character and its compliment to 
25 facilitate film reversal sensing; 

Fig.'s 14a and 14b illustrate the type of 
film reversal which is best detected using the 
invention; 

Fig. 15 illustrates a system for 
30 self-clocking recording of data on film; 

Fig. 16 illustrates the use of a virtual 
identification code for a data block containing 
several different pieces of information; and 

Figs. 17a, b and c illustrate look-up 
35 tables for three types of virtual identification 
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codes; 

Fig. 18 is a block diagram illustrating a 
photof inishing system having magnetic read/write 
hardware including automated protocols which use the 
5 film of Fig.'s 1 or 3 as a scratch pad memory for 
increased efficiency or performance; 

Fig. 19 illustrates a typical operator's 
keyboard used in the photof inishing system of Fig. 
10 to classify developed negatives for correct print 
10 exposures; 

Fig. 20a is a flow diagram illustrating the 
dealer order entry process; 

Fig. 20b is a flow diagram illustrating the 
photof inisher order entry process; 
15 Fig. 20c is a flow diagram illustrating the 

printer process; 

Fig. 20d is a flow diagram illustrating the 
inspection process ; 

Fig. 20e is a flow diagram illustrating the 
20 order assembly process; and 

Fig. 20f is a flow diagram illustrating the 
enveloper process . 

DETAILED DESCRIPTION OF THE INVENTION 
Preferred Format of the Dedicated 
25 Tracks on Film 

Referring to Fig. 1, a strip 100 of color 
negative film 35 millimeters wide includes a base 
110, various well-known photo-chemical layers 115 on 
one side of the base 110 and a virtually transparent 
30 magnetic layer 120 on the other side. An 

anti-static and lubricating layer 122 overlies the 
magnetic layer 120. The film strip 100 includes 
perforations 125 spaced along the film edge at 
regular intervals matching the pitch of a metering 
35 pawl in a camera adapted to use the film strip 100. 
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For purposes of recording data in the 
magnetic layer 120, each frame of the film strip 100 
is divided into a plurality of predetermined 
parallel longitudinal track locations where magnetic 
5 tracks of data may be recorded. Each of the tracks 
is preferably labeled as shown in Fig. 1. In 
particular, the two outermost tracks along each edge 
of the film strip 100 are tracks CO, CI and tracks 
C2 , C3 , respectively. The thirty innermost tracks 

10 are tracks F00 through F29. Each one of the 

outermost tracks CO through C3 is dedicated to the 
recording of a particular type of information by a 
camera .having magnetic recording capability, in 
accordance with a pre-arr angement universally 

15 established for all cameras and photof inishers . In 
a similar manner, each one of the innermost tracks 
is dedicated to the recording of a particular type 
of information by a particular type of 
photof inishing (or other) equipment, in accordance 

20 with the above-referenced universal pre-arr angement . 

In order to accommodate the presence of the 
camera tracks CO through C3 along the film strip 
edges, the perforations 125 are excluded from an 
imperforate region 100a adjacent the exposed area of 

25 each frame on the film strip 100, and are restricted 
to intermediate regions 100b next to each frame. In 
the embodiment of Fig. 1, each intermediate region 
100b has only one perforation. In the preferred 
embodiment, perforations lie along only one 

30 longitudinal edge of the film strip 100. 
Use of Dedicated Film Tracks in a Camera 

Referring to Fig. 2, a camera 200 
transports the film strip 100 between the reels 
205a, b, of a film cartridge and a take-up sprocket, 

35 respectively, conforming to the format of the 
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perforations 125 of Fig. 1. The camera 200 includes 
a magnetic read/write head 210 in near proximity 
with the magnetic layer 120 on the unsensitized side 
of the film strip 100. A microprocessor 215 
5 controls magnetic data recording or playback by the 
head 210 through head electronics 220. 

The microprocessor 215 may accept order 
information to be magnetically recorded on the film 
strip 100 from the camera user through camera 

10 controls 225, such information pertaining to the 

number of prints desired for a given frame, by frame 
number, for example, or the name and address of the 
camera user for ultimate use by the photof inisher . 
The microprocessor 215 may also accept scene related 

15 information from scene sensors 230 to be 

magnetically recorded on the film strip 100 for 
ultimate use by the photof inisher . Such information 
may include camera orientation, scene luminance and 
the like. 

20 Film-Velocity Independent Data Code 

Using the dedicated track on film format of 
Fig, 1, data is recorded by either a camera, an 
order entry station, the photof inisher or any other 
stage of film use, by converting the data into 

25 binary bits and then encoding the binary data using 
a unique self -clocking code. Such self -clocking 
encoding is performed in . accordance with the 
teachings of U.S. Patent Application Serial Number 
206,646 filed June 14, 1988 by Michael Wash entitled 

30 -Method for Modulating a Binary Data Stream" and 

assigned to the assignee of the present application, 
the disclosure of which is incorporated herein by 
reference* 

The self-clocking code described in the 
35 referenced patent application is briefly summarized 
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here with reference to Fig. 12 of the accompanying 
drawings. The code comprises a serial stream of 
pulse edge transitions of a first type (e.g. 
positive-going edge transitions) and those of a 
5 second type (e.g. negative-going edge transitions) 
in alternating sequence. The first type pulse 
transitions serve as clock indicators while the 
second type serve as binary data indicators. A 
binary one is indicated in Fig 12a by a second type 

10 pulse transition 1215 which is temporally closer to 
the immediately preceeding first type pulse 
transition 1205 and farther from the succeeding 
first type pulse transition 1210. A binary zero is 
indicated in Fig. 12b by a second type pulse 

15 transition 1215 1 temporally closer to the succeeding 
first type pulse transition 1210 than to the 
preceeding one. With this novel self -clocking code, 
film transport velocity can vary during recording 
and playback without affecting the ability to 

20 synchronize and read the recorded data. Thus, the 
camera of Fig. 2 may record data while winding the 
film between exposures without imposing any velocity 
controls or recording an independent clock track. 
The self-clocking code of Fig. 12 

25 facilitates the automatic detection of film 

reversal. For this purpose, two six-bit characters 
from the table of reserved characters of Fig. 9 are 
chosen as the start and stop sentinels, 
respectively, recorded at the beginning and end of 

30 each frame in each dedicated track, in a manner 
described herein with reference to Fig. 6. 
Furthermore, the compliments of the two symbols thus 
chosen are also reserved, as indicated in Fig. 13, 
the latter two reserved symbols comprising a 

35 film-reversed start sentinel and a film-reversed 
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stop sentinel. This arrangement exploits a property 
of the self-clocking code of Fig. 12 in which 
self-clocking data played back backwards (by 
transporting the film past the head in the direction 
5 opposite from that in which it was transported 

earlier during recording) results in its complement 
being decoded. 

Thus, if the film image of Fig. 14a 
corresponds to the orientation of the film during 

10 the magnetic recording of data on the film by the 
camera for example, and if Fig. 14b corresponds to 
the orientation of the film as it is spliced and 
loaded into photof inishing equipment having magnetic 
read/write capability, the film reversed stop 

15 sentinel will be detected, followed by the film 

reversed start sentinel, with every frame of data. 
Such film-reversed start and stop sentinels serve as 
flags to notify the photof inisher than the film has 
been rotated as indicated in Fig. 14b. If the film 

20 as been turned inside out instead, the technique of 
Fig. 13 does not create a flag. However, such an 
error is easily detected, since it causes the 
opposite side of the film to face the 
photof inisher ' s magnetic heads, thus increasing the 

25 distance between the heads and the magnetic layer 
120 of Fig. 1, resulting in a decrease in 
signal-to-noise ratio. 

Fig. 15 illustrates a simple example of a 
magnetics on film self-clocking read/write system 

30 useful in the camera 200 of Fig. 2. 

The advantage of the longitudinal dedicated 
track format of Fig. 1 is that magnetic recording of 
data on the film strip 100 may be performed by the 
camera using a relatively stationary head (i.e. "the 

35 head 210) by buffering all of the data to be 
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recorded in a particular frame in a particular 
camera track and then transmitting the data to the 
head just as the film is being wound to the next 
frame . 
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10 pre-ar rangement common to both the camera and the 

photof inisher . For this purpose, the microprocessor 
sorts and buffers each piece of information in 
compliance with the instructions stored in the read 
only memory 240. The nature of this 

15 pre-ar rangement and the architecture of the read 
only memory will be described below in this 
specification. 

Dedicated Tracks Format for Ordinary 
Cameras and Film 

20 The format of the photof inisher tracks F00 

through F29 is the same regardless of the placement 
of the film perforations 125 of Fig. 1. Thus, a 
photof inisher may employ the same magnetic recording 
protocols and hardware on all types of film provided 

25 a virtually transparent magnetic layer (such as the 
layer 120 of Fig, 1) is added to all types of film. 
Thus, referring to Fig, 3, ordinary 35 mm color 
negative film having the now-standard pattern of 
closely spaced perforations along both film edges 

30 accommodates the photof inisher tracks F00 through 

F14 having the same width and spacing as that of the 
special film format of Fig. 1. Although the 
perforations of Fig. 3 preclude the presence of the 
camera tracks CO through C3 , such film is not used 

35 in cameras having magnetic read/write capabilities 
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and so the camera tracks need not be present. The 
advantage here is that all subsequent users of the 
film (i.e. photof inisher , film-to-video player, 
etc.) have been allocated the maximum number of 
5 tracks for all film formats, including those of Fig. 
1 and of Fig. 3. 

Camera and Photof inisher Dedicated 
Track Widths 

Referring to Fig. 4, the width of the 
10 camera dedicated tracks CO - C3 is greater than that 
of the photof inisher tracks F00 - F29. Of course, 
these track widths are controlled by the selection 
of the camera head widths and the photof inisher head 
widths. Preferably, the difference is sufficient to 
15 accommodate film wander in the camera during winding 
of the film while recording is performed by the head 
210. Such wandering causes the camera tracks to 
have the meandering appearance illustrated in Fig. 
4. Note in Fig. 4 that the photof inisher head, 
20 which must read the camera tracks, does not leave 

the camera track because it has a much smaller width. 
Allocation of the Dedicated Tracks 

Fig. 5 illustrates the allocation of the 
dedicated tracks, among the various information 
25 types, implemented by microcodes stored in the read 
only memory 240 of Fig. 2. There are four camera 
tracks and fifteen photof inisher tracks in each 
frame of the film exposed by the camera, these 
frames being designated frames 1 through 25. The 
30 film leader and trailer are designated frames 0 and 
26, respectively. In general, the information 
recorded in frames 0 and 26 pertains to the film 
strip 100 as a whole, while the information recorded 
in each of frames 1 through 25 is unique for a 
35 particular frame. In Fig. 5, three of the four 
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camera tracks are used by the camera, while three of 
the thirty photof inisher tracks are used by the 
photof inisher . The rest of the photof inisher tracks 
are reserved for the recording of film-to-video 
5 player instructions (track F03), electronic print 
processing instructions (track F04) and audio (track 
F05 through F14). The remaining tracks (F15 - F29) 
are reserved for unforeseen purposes. 

Each of the tracks is dedicated to a 

10 particular group of information types which would in 
most cases be written or read together. Thus, frame 
0 track CO is reserved for information relating to 
the owner and the camera for recording by the 
camera. Similarly, frame 0 track F00 is reserved 

15 for information relating to the owner and the 

photof inisher for recording by the photof inisher . 
Likewise, track F00 of frame 0 is reserved for 
recording by the photof inisher — or by an order entry 
station — of the customer's instructions, the film 

20 type, and related information pertaining to the 
treatment of the order. Track F02 of frame 0 is 
reserved for the recording of historical information 
regarding the location of frames requiring makeover 
prints and print reorders by the customer, for use 

25 by the photof inisher during a subsequent print 
reorder by the customer. 

Track CO of each. exposed frame (frames 
1-25) is reserved for scene-related information for 
recording by the camera, such as scene luminance, 

30 camera orientation and the like. Similarly, track 
F01 is reserved for photof inisher information unique 
to a particular exposed frame such as the 
classification of the negative image (determination 
of the proper print exposure) , number of prints 

35 made, etc. Any makeover correction is put in track 
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F02 . 

The embodiment of Fig. 5 does not take into 
account all of the information types which may be 
magnetically recorded by the camera, retail order 
5 station or photof ini sher on the film. However, the 
embodiment of Fig. 5 is an example of the manner in 
which all information types may be classified as to 
which track each one is to be assigned. The 
principle underlying the manner in which each 

10 information type is assigned to a particular track 
is that all information related to a particular 
transaction should be recorded on the same track, so 
that that track is dedicated to being written or 
read during those operations associated with that 

15 transaction. 

The various transactions provided for in 
the embodiment of Fig. 5 are: (a) recording of 
customer data, including the customer address; (b) 
recording of scene-related information with each 

20 exposure, including parameters characterizing 

lighting conditions and camera exposure settings; 
(c) recording by the retail order station or 
photof inisher of customer order information, such as 
the number of prints desired; <d) the recording of 

25 inspection and makeover classification correction 
for a given frame by the photof inisher ; (e) the 
recording of a summary of makeover data or print 
reorder data applicable to the entire film roll; (f) 
the recording of instructions for a film to video 

30 player; (g) the recording of instructions for 

electronic print processing; and (h) the recording 
of audio. In general (but not always) each of the 
magnetic recording tracks illustrated in Fig. 1 is 
dedicated to one of the foregoing transactions (a) 

35 through (h) . The result is that during recording 
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the amount of searching for an available recording 
location is minimized while during playback the 
amount of searching through data irrelevant for a 
particular operation is also minimized. For 
5 example, during the classification operation, in 

which the optimum print exposure condition for each 
frame is determined, all scene-related information 
potentially helpful in determining the proper 
classification may be obtained by reading data from 
10 a single track, namely the camera-dedicated track CO 
in each exposed frame (frames 1-25), No other track 
need be read. 

Preferred Data Architecture 

As previously described herein with respect 

15 to Fig. 1, the data recorded magnetically on the 

film strip 100 is divided into frames exposed by the 
camera (frames 1-25) as well as the film leader 
(frame 0), the data within each frame being 
allocated among a plurality of dedicated tracks 

20 within the frame. Fig. 6 illustrates the preferred 
data format within each track of each frame. 

In Fig. 6, each track 600 has the length of 
one frame and is divided into a plurality of fields 
610. Each track 600 includes a predicate start 

25 sentinel 615 at its starting end (the left-hand end 
of the track in Fig. 6 where the head begins its 
scanning of the track 600) . Each field includes a 
predicate ID sentinel 620 followed immediately by an 
ID code 625. The purpose of the track start 

30 sentinel 615 is to notify the read/write system in 
the camera or in the photof inishing hardware of the 
beginning location of the track 600. The purpose of 
the field ID sentinel 620 is to notify the same 
system of the beginning location of each succeeding 

35 field in the track 600. The purpose of the ID code 
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625 is to identify the type of information recorded 
in the following field. 

The ID code is recorded in the beginning of 
each field and is determined by the information type 
5 which follows it. For example, if the camera 200 of 
Fig- 2 is about to record the level of scene 
luminance observed by sensors on the camera during 
exposure of the frame, the camera first causes a 
unique ID code to be recorded just ahead of the data 

10 representing the scene luminance level. In the 

simplest embodiment, a unique ID code is assigned to 
each parameter or information type which may be 
recorded on the film, so that the ID codes for all 
possible information types constitute a large 

15 dictionary. Inasmuch as the same dictionary must be 
employed by all stages in the life cycle of the film 
{e.g., camera, photof ini sher , etc.), identical read 
only memories are provided at each stage, each of 
these memories embodying a universal ID code 

20 dictionary and controlling the reading and writing 
of ID codes at each stage of film use. 

The advantage is that the placement of a 
particular parameter within the track 600 by the 
camera need not be previously known by the 

25 photof inisher in order for the photof inisher to be 
able to find that parameter on the track, since the 
photof inisher may simply refer to the corresponding 
ID code recorded by the camera. This same advantage 
hold between any other separate components, where 

30 one component writes data onto the film and the 

other independently reads the data from the film at 
a later time and, typically, at a different location, 

One exemplary embodiment of a universal ID 
code dictionary is illustrated in Fig. 7. The 

35 dictionary of Fig. 7 is implemented as a set of 
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microcodes stored in a read only memory 700 
connected to the microprocessor of Fig. 2. The read 
only memory 700 of Fig. 7 defines a two-character ID 
code for each parameter which may be recorded. In 
5 this embodiment, the ID codes start at AA and end at 
HI, as just one possible example. While Fig. 7 
depicts each ID code as being associated with the 
name of a particular parameter, in practice each ID 
code would be associated with the buffer or memory 
10 location of that parameter in the recording system 

so as to identify the corresponding data in terms of 
its location prior to being recorded. A system 
designer may use Fig. 7, for example, to construct 
the actual machine language content of the read only 
15 memory 700, depending upon the particular system 
design employed. 

The binary bits recorded for each 
alphanumeric symbol representing a particular piece 
of information (e.g. scene luminance or customer 
20 address) or for one of the two-character ID codes of 
Fig. 7 are defined in accordance with the table of 
Fig. 8. The table of Fig. 8 is represented as a set 
of microcodes stored in a read only memory 800 
connected to the microprocessor of 215. Each 
25 alphanumeric symbol is represented by a pattern of 

six binary bits. The read only memory 800 defines a 
universal symbol dictionary which is used to perform 
reading and writing of data on the film at all 
stages of film use. The table of Fig. 8 is derived 
30 from the ASCII standard symbols. 

The read only memory 800 also defines the 
six-bit patterns which are reserved for control 
purposes and which therefore may not be used for for 
information or data. These reserved symbols are set 
35 forth in the exemplary table of Fig. 9, and include 
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the control symbols illustrated in Fig. 6, including 
the start symbol 615, the ID sentinel 620, a frame 
stop symbol 640 and the compliments of the start and 
stop sentinels 615 and 640. Other symbols are 
5 reserved in Fig. 9 in order to permit the skilled 
system designer to exercise other read or write 
controls as desired. 

Referring again to Fig. 6, the last 
(right-most) character at the conclusion of each 

10 data field is a six-bit parity character. The first 
(most significant) two bits of the parity character 
are always 10, so as to avoid any parity character 
assuming the value of any of the reserved characters 
of Fig. 9. The middle two bits of the parity 

15 character of Fig. 6 are reserved for future uses. 

The last (least significant) two bits provide single 
bit parity for: (a) the .ID code at the beginning of 
the field and (b) the remaining data characters in 
the field, respectively. 

20 In Fig. 2, the microprocessor 215 in the 

camera 200, while referring to the read only memory 
240 for the track locations of the various allowed 
parameters, must also refer to read only memories 
700 and 800 for the universal ID code dictionary and 

25 universal symbol dictionary in order that subsequent 
readers of the data recorded by the camera 200 may 
properly interpret the data. 
Virtual Identification Codes for Minimum 
Data Overhead 

30 As described previously with reference to 

Fig. 6, each field of data is preceeded by an 
identification code or ID code 625 comprising two 
six-bit characters. The remainder of the field 
consists of one or more six-bit characters 

35 representing a particular parameter or piece of 
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information. For example, if the camera records the 
aperture size used to expose each frame, then, as 
one possible example, four characters would suffice, 
using the symbol table of Fig. 8. Specifically, if 
5 the aperture size was f 1.4, then the first 

character would be the six-bit byte for "f" from 
Fig. 8, the second would be "1", the third * and 
the fourth would be the six-bit byte for "4". 
Unfortunately, such a scheme uses twelve 

10 identification code bits for each parameter 

recorded, requiring a maximum amount of overhead. 
(The term "overhead", as used in this specification, 
refers to data recorded for control or 
identification purposes . ) 

15 In order to minimize such overhead, the 

invention includes virtual identification codes 
which permit the recording of more than one piece of 
information in one field of data in Fig. 6. 
Referring to Fig. 16, each field is divided into a 

20 plurality of sub-fields, each sub-field containing a 
different piece of information. The identification 
code 625' at the beginning of the field is a virtual 
identification code serving as an address to 
corresponding instructions stored in a read only 

25 memory or look-up table. The instructions suffice 
to identify and interpret all of the individual 
sub-fields or information pieces in the one field. 

A virtual identification code may refer to 
any or each one of three types of look-up tables. 

30 The first type is a bit-map look-up table of the 
type illustrated in Fig. 17a. The bit-map look-up 
table of Fig. 17a defines certain camera-recorded 
parameters according to the state of certain bits in 
certain sub-fields of Fig. 16. For example, in 

35 sub-field 1, which has one byte, if the byte is 



WO 90/04302 A A PCI7US89/04364 



-24- 

110000 then no data has been recorded in that byte. 
Otherwise, the data for two camera parameters is 
recorded in the four least significant bits: bit 4 
specifies whether data was recorded in bit 3 while 
5 bit 3 specifies whether the camera sensed that the 
scene luminance was beyond the exposure range of the 
camera (too light or too dark). The other bit 
patterns specified in Fig. 17a are 
self-explanatory . 

10 The second type of look-up table, a state 

identifier look-up table,, is illustrated in Fig. 
17b. The state identifier look-up table specifies 
the sub-field locations of certain bytes, and, for 
each one of these bytes, specifies a byte value for 

15 each possible state of a parameter having several 
possible states. For example, the look-up table of 
Fig. 17b specifies different byte values in 
sub-field 2 for recording an indication that the 
camera orientation is normal, upside down, right 

20 side up, left side up and undetermined. As before, 
the byte value 110000 specifies no data. The other 
sub-fields specified by the look-up table of Fig. 
17b are self-explanatory. 

Fig. 17c illustrates the third type of 

25 look-up table, a scaling algorithm look-up table. 

For each sub-field ^consisting of one byte or more) , 
the look-up table stores instructions specifying 
byte locations to be read and an arithmetic scaling 
algorithm for computing the value of a recorded 

30 parameter represented by those bytes. Inversely, 
the look-up table of Fig. 17c may specify the 
inverse algorithm for computing the bit values for 
each specified bit location from the magnitude of a 
measured scene parameter (e.g. scene luminance). 

35 The camera, photof inisher and any other user of the 
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magnetic film information exchange system may employ 
virtual identification codes referring to any of the 
three types of look-up tables of Fig.'s 17a, b and c. 
The example of Figs. 17a, b and c 
5 illustrates the feature in which a single virtual 
identification code refers to different ones of the 
three types of look-up tables for various ones of 
the plural sub-fields in the field. In fact, each 
of the ten sub-fields of Fig. 16 are listed in one 

10 of the three look-up tables of Fig. 17. In an 

optimum mode, a single virtual identification code 
suffices for the recording by a camera of all 
possible scene-related parameters in a single field, 
using multiple look-up tables. As a result, the 

15 scene-related information is recorded by the camera 
and read back by the photof inisher with almost no 
searching beyond an absolute minimum amount, thus 
making the entire process very quick and efficient. 
Fi Im-To-Video Player 

20 Fig. 10 illustrates a film-to-video player 

which displays a still video image derived from a 
given frame on a roll of developed film. The 
film-to-video player of Fig. 10 includes a film 
transport mechanism 1000 adapted to receive a roll 

25 of film 100 of the type illustrated in Fig. 1 or 
Fig. 3. The film 100 has a magnetic layer such as 
that illustrated in Fig. 1 and the magnetic track 
format of Fig. 1 or Fig. 3. The film-to-video 
player further includes a collimated light source 

30 1002 which transmits light through a given frame of 
the film 100, which is focused at a lens 1004 and 
impinges upon an image sensor 1006, which may be, 
for example, a CCD imaging device of the type 
well-known in the art. The sensor 1006 generates a 

35 signal from which a video signal generator 1008 
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produces a still video signal. A video signal 
processor 1010 processes the still video signal 
received from the video signal generator 1008 to 
produce a processed still video signal transmitted 
5 to a video display such as a video monitor or 

television set. The video display 1012 displays a 
video image corresponding to the processed still 
video signal. 

The video signal processor 1012 includes 
10 various processing circuits of the type well-known 

in the art, including a rotate circuit 1010a, a crop 
circuit 1010b, a zoom circuit 1010c, a fade circuit 
lOlOd, a character superposition circuit lOlOe, and 
a timing or duration circuit lOlOf. The video 
15 signal processor 1012 uses the foregoing 

conventional processing circuits lOlOa-lOlOf to 
alter the still video signal of a given frame in 
accordance with image display instructions 
magnetically recorded in track F03 in that frame on 
20 the film 100. For this purpose, instructions are 
read by means of magnetic heads 1020 through head 
electronics 1022. The head electronics 1022 
produces a bit stream representing the data 
previously magnetically recorded on the film 100 
2 5 which must be decoded. The encoder/decoder 1024 

decodes the bit stream to produce a stream of binary 
ones and zeroes comprising the recorded 
information. The head 1020 in the film-to-video 
player of Fig. 10 is devoted chiefly to reading data 
30 from track F03, track F03 (of Fig. 1) being 
dedicated to the recording of image display 
instructions for use by the film-to-video player. 
The image display instruction, in the form of the 
binary data, is transmitted from the decoder 1024 to 
35 the video signal processor 1010. The video signal 
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processor 1010 includes means for reading the data, 
which may contain instructions such as rotate, crop, 
zoom, fade, character superposition and/or display- 
duration for each frame. Such instructions are 
5 recorded on a frame-by-frame basis in accordance 
with the frame-by-frame magnetics on film recording 
techniques described previously herein. If, for 
example, the instructions specify rotating the image 
90° counterclockwise, the video signal processor 

10 1010 causes the rotate circuitry 1010a to process 
the video signal received from the video signal 
generator 1008 in such a manner as to, in effect, 
rotate the still video frame accordingly. The 
result is a processed still video signal transmitted 

15 to the video display 1012 corresponding to the 
original signal received from the video signal 
- generator 1008 but rotated counterclockwise by 90°. 

A video signal processor 1010 includes 
processing means for interpreting the binary data 

20 comprising the display instructions received from 

the decoder 1024, in accordance with the data format 
described previously in connection with Fig, 6. 
Supplementary to the ID code table of Fig. 7, Fig, 
11 illustrates exemplary ID codes which may be used 

25 for the various image display instructions executed 
by the film-to-video player of Fig. 10. For 
example, in Fig. 11, the 12-bit ID code "KA" 
identifies a zoom instruction, "KB" identifies a 
crop instruction, W KC" identifies a rotate 

30 instruction, W KD W identifies a duration instruction, 
"KE M identifies a sequence instruction and "KF W 
identifies a fade instruction. The zoom instruction 
specifies a magnification ratio by which the image 
is to be enlarged. The crop instruction specifies 

35 the image aspect ratio to which the image is to be 
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cropped. The rotate instruction specifies an angle 
by which the image is to be rotated in a 
predetermined {e.g., counterclockwise) direction. 
The duration instruction specifies the amount of 
5 time during which the image is to be displayed on 
the video display 1012 for a particular frame. The 
sequence instruction specifies the frame number for 
the next image to be displayed. The fade 
instruction specifies that the display of a 

10 particular frame, is to be faded out gradually. The 
foregoing instructions are implemented by techniques 
well-known in the art. 

Fig. 11 illustrates how to record such 
instructions in accordance with a data format of 

15 Fig. 6. For example, the zoom data field is 

illustrated in Fig. 11, including all of the symbols 
following the ID sentinel of the field. 
Specifically, the ID code (immediately following the 
ID symbol of Fig. 6) is **KA" , as illustrated in Fig. 

20 11. As always, all characters are six-bit bytes. 

The next byte, however, is w l" followed by five bits 
labeled XXXXX. The zoom magnification ratio is 
defined as these last five bits (base 2) divided by 
10. Similarly, the crop data field has an ID code 

25 of the two six-bit bytes w KB " , followed by a six-bit 
character "1" followed by five bits labeled YYYYY. 
The cropped image aspect ratio is defined as the 
value of these last five bits (base 2) divided by 10. 
The rotate data field comprises the two 

30 six-bit characters K, C as the ID code followed by a 
six-bit character comprising a one and five bits 
labeled ZZZZZ* The rotation angle is defined as the 
value of the last five bits ZZZZZ (base 2) divided 
by 10 in units of radians, as one example. 

35 Other display instructions may be similarly 
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recorded, the invention not being restricted to the 
particular manner in which the various instructions 
are recorded in accordance with the format of Fig. 
6. The virtual ID codes described previously herein 
5 may also be employed to record such display 

instructions to be read by the film-to-video player. 

The sequence instruction is executed by a 
sequencer 1030, which receives the sequence 
instruction from the decoder 1024. The sequencer 

10 1030 controls the film transport mechanism 1000 to 
move the film until the frame number specified in 
the sequence instruction recorded in the present 
frame is adjacent the collimated light source 1002. 
As soon as the still video signal of the current 

15 frame has been generated and processed and passed 
along to the video display 1012, the video signal 
processor may begin working on the video signal of 
the next frame to be displayed. Therefore, at this 
point, the video signal processor signals a 

20 sequencer 1030 to transport the film 100 to the next 
frame. 

Therman Printing and Magnetic Storage 

In other embodiments, the device 1012 of 
Fig. 18, rather than being a video display, may 

25 instead by a video-driven thermal printer of the 
well-known type which generates a print from the 
processed still video signal, or a still video 
magnetic disk storage device of the well-known type 
which stores the processed still video signal on a 

30 magnetic disk. Alternatively, the device 1012 of 
Fig. 18 may be a video-driven electrophotographic 
printer controlled by the processed video signal. 
Film-to-Video Driven Printer 
Phot of inishing Process 

35 If the device 1012 is a video-driven 



printer of either the thermal, electrophotographic 
or equivalent type, the film-to-video conversion 
system depicted in Fig. 18 may be used to replace a 
conventional photographic printer in a 
photof inishing process, using magnetically recorded 
information to control the process. Such a 
photof inishing process is now described. 
Exemplary Use of Dedicated Tracks 
in Photof inishing 

Use of the dedicated film tracks for 
magnetic recording of information by a camera has 
been described with reference to the example of Fig. 
2. Fig. 18 illustrates one example of the use of 
the dedicated film tracks (of either Fig. 1 or Fig. 
3) for magnetic reading and writing in a 
photof inishing system. In general, such a 
photof inishing system employs its own version of the 
read only memories 240, 700, 800 for track location, 
an ID code dictionary and a symbol dictionary. 

In Fig. 18, the film strip 100 is removed 
from the cartridge (or at least partially extracted 
to expose its leader — frame 0) at an order entry 
station 910. The order entry station 910 may be 
located either at the dealer or at the 
photof inishing laboratory. The order entry station 
has a magnetic read/write system including a head 
910a and a controller (microprocessor) 915 which 
executes an order entry algorithm stored in memory 
925. This algorithm defines the correct track 
locations in frame 0 for the recording of 
customer-related information, including the number 
of prints desired, the customer's name and address, 
etc., entered in at a terminal 920 or read directly 
from one of the camera tracks. A developer 927 
develops the film strip 100 to form a negative image 
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in each exposed frame. 

The film strip 100 then enters a classifier 
930 which determines the optimum print exposure 
condition for each frame on the film strip 100. The 
5 classifier may do this either manually under control 
of a human operator or automatically using an image 
sensor as is done in the Eastman Kodak 3510 color 
printer or the Eastman Kodak CCAS 35 color printer. 
An exemplary manual control terminal included in the 

10 manual version of the classifier 930 is illustrated 
in Fig. 19. The luminance value at which the 
photosensitive print "paper is to be exposed through 
a given negative image may be changed from a nominal 
value (gray level) by arbitrary values -4 to +4 by 

15 pressing one of the appropriate buttons in the row 
of buttons labelled "D" on the left side of the 
terminal of Fig. 19. The intensity of red, green 
and blue light at which the print paper is exposed 
may be altered from pre-defined nominal values in 

20 similar manner by arbitrary values -4 to +4 by 

pushing the appropriate buttons in the corresponding 
one of the rows of buttons labelled "R", H G" and 
"B", respectively. The resulting classification 
(defined by the luminance, red/ green and blue print 

25 exposure values) is recorded by the classifier's 
magnetic head 930a in the appropriate one of the 
dedicated tracks (in accordance with the track 
allocation defined in a read only memory such as the 
memory 240 of Fig. 5). 

30 It should be noted that if data previously 

recorded on the film strip 100 indicates that it has 
been previously developed and printed (so that a 
classification value is stored in each frame in the 
appropriate track) , then the developer 927 and the 

35 classifier 930 are automatically bypassed. 
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A video-driven printer 940 of the type 
described above with reference to Fig. 18 receives 
the film strip 100, reads the classification 
previously recorded in each frame by the classifier 
5 930/ and exposes one frame in a roll of 

photosensitive paper 937 through the corresponding 
negative frame with an exposure whose 
characteristics meet the recorded classification. 
The printer 940 includes its own magnetic read/write 

10 system, such as a magnetic head 940a, a controller 
945 and a memory 950 storing a classifier/printer 
algorithm. This algorithm governs the magnetic 
reading .and writing by the printer 940 and 
classifier 930 in accordance with the dedicated 

15 tracks format of Fig 1 or Fig. 3. For example, the 
printer /classifier algorithm requires the controller 
945 to determine whether camera tracks (tracks CO 
through C3) were previously recorded on the film 
strip 100. If so, the dedicated track film format 

20 of Fig. 1 applies and scene-related information (if 
used by the classifier 930 to enhance the accuracy 
of the classification operation) may be found by 
reading the appropriate track. Likewise, the 
printer/classifier algorithm in the memory 950 tells 

25 the printer 940 where to find the classification 

value recorded in each frame by the classifier 930. 

An operator at an inspection station views 
each of the prints on the print roll 943 to 
determine whether a makeover print is required for 

30 any of them. Under control of a controller 965 

which executes an inspection algorithm stored in a 
memory 970, data is recorded on the film strip 100 
in the appropriate track by the inspection station's 
magnetic head 960a reflecting the necessity (if any) 

35 of a makeover print in a given frame. Presumably 
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the makeover was necessitated by an incorrect 
classification, and a correction to the original 
classification must be computed and recorded in the 
appropriate track on the film strip 100, In one 
5 embodiment, this is done by the inspection station 
960 itself, while in another embodiment this is done 
at a separate re-classifier 975 having its own 
magnetic recording head 975a and recording system 
for this purpose. The film strip 100 — which may be 

10 included in a roll of many such film strips — is sent 
to a makeover printer 980, typically by transferring 
the entire roll. The makeover printer 980 has its 
own magnetic read/write system, including magnetic 
head 980a, with which it may read the appropriate 

15 data in the appropriate tracks to determine which of 
the frames require makeover prints and, for each one 
of these, what the original classification value was 
and what the classification correction is. From 
this information, the makeover printer exposes the 

20 appropriate frames on the film strip 100 using the 
corrected classification values, 

A roll of makeover prints 983 produced by 
the makeover printer 980, the roll of prints 943 
produced by the printer 940 and the roll of 

25 developed film including the film strip 100 are all 
fed to a sorter 985. The sorter collates the 
individual original and makeover prints with the 
corresponding film strips into complete customer 
orders, discarding any original prints whenever 

30 corresponding makeover prints have been made. 

Whether a corresponding makeover print has been made 
is determined by the sorter 985 through its magnetic 
read/write system including a controller 987 which 
executes a sorter algorithm stored in a memory 9"90 

35 and the sorter's magnetic head 985a. The head 985a 
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is simply directed to read the required data from 
the appropriate one of the dedicated tracks on the 
film strip 100 by the controller 987, in accordance 
with the track allocation illustrated in Fig. 5. 
5 Photof inishing Information Exchange 
Algorithms 

The dedicated track format of Fig. 1 is 
exploited by photof inishing equipment having 
magnetic read/write hardware, using algorithms 
10 illustrated in Figs. 20a-f, in accordance with the 
following description . 

Order Entry Algorithm 

Referring to Fig. 20a, an order entry 
station, such as one used by a film dealer, receives 

15 a cassette of film of the type illustrated in Fig. 1 
from a customer. Presumably, the customer has 
' exposed the film in his camera and desires that the 
film be processed for prints. Under these 
circumstances, the process which is followed is 

20 illustrated in Fig. 20a and is described with 

reference to the system illustrated in Fig. 18. The 
dealer would have only a few of the components 
illustrated in Fig. 18, these being a P/F order 
entry station 910, a controller 915, a memory 925 

25 storing the P/F order entry algorithm illustrated in 
Fig. 20a and a terminal 920. The customer's 
cassette containing the film 100 is inserted into 
the order entry station 910 (block 1001 of Fig. 
20a). The order entry station 910 includes means of 

30 the type well-known in the art for extracting the 
film leader out of the cassette so that the order 
entry station magnetic head 910a can read data (if 
any) previously recorded in dedicated tracks on the 
film leader (frame 0). (Blocks 1003, 1005 of Fig. 

35 20a.) The controller 915 first determines (through 
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the head 910a) whether track Fl of frame 0 is empty 
(block 1007) . If data is detected in track Fl (NO 
branch of block 1007) the controller 915 immediately 
concludes that the film cassette is a customer 
5 reorder for prints, was developed previously and 
therefore should be handled separately. Otherwise 
(taking the YES branch of block 1007) the controller 
915 next determines whether the owner's name and 
address (ID) was previously recorded— presumably 

10 using a camera of the type illustrated in Fig, 2 — on 
camera track CO of frame 0, in accordance with the 
dedicated tracks allocation of Fig. 5 (block 1009 of 
Fig. 20a). If not, taking the NO branch of block 
1009, the controller 915 causes the display on the 

15 terminal 910 to prompt the dealer to input the owner 
ID (block 1011) . The dealer then inputs the owner 
ID on the keyboard 920 (block 1013). Otherwise, 
taking the YES branch of block 1009/ the controller 
915 causes the terminal 920 to display the owner ID 

20 * previously recorded in the film. The controller 915 
then determines whether the owner ID is complete or 
correct, given prior inputs from the terminal 920 
(blocks 1015 and 1017 of Fig. 20a). If the ID is 
incorrect or incomplete, the controller 915 causes 

25 the display on the terminal 920 to prompt the dealer 
for a correction of the owner (block 1019) so that 
the dealer may respond by making the correct entry 
at the keyboard 920 (block 1021 of Fig. 20a). If 
the owner ID is correct and complete (YES branch of 

30 block 1017) the controller 915 then determines 
(block 1023) whether the customer ID indicates a 
return customer. This determination would be made 
by matching the customer's ID with the file of all 
customer ID'S kept in the dealer's computer memory. 

35 As a variation on this theme, it may be that the 
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customer has used a camera of the type illustrated 
in Fig. 2 which could have the capability of 
recording a particular dealer ID on the film exposed 
by that camera. In such a case, the camera may have 
5 been programmed by the dealer that sold it to always 
record that dealer's ID on all film processed by the 
camera. Alternatively, means could be provided for 
permitting the customer to program his camera to 
record certain dealer ID numbers. 
10 Assuming such a match was found at block 

1023, the controller 915 causes a special indication 
to be recorded on film indicating a return customer 
(block 1025). On the other hand, if no match was 
found, then the controller 915 causes another 
15 indication (or NO indication) to be recorded on the 
film indicating that the customer is not a return 
customer (block 1027). In response to the results 
of the comparison performed at block 1023, the 
controller 915 then causes a terminal 920 to display 
20 options corresponding to the status (new or return) 
of the customer ID, such options involving special 
handling privileges accorded return customers or 
special price breaks to attract new customers or 
whatever strategy the dealer has previously 
25 determined and stored in memory 925 (block 1029). 

Depending upon the options displayed at the terminal 
920, the dealer may input special instructions at 
the terminal 920 to be recorded on the film, such 
instructions specifying any special handling or 
30 pricing structure or the like (block 1031). All 

information recorded in any of the keyboard entries 
in blocks 1013, 1021 or 1031 are recorded through 
the head 910a on frame 0 of tracks F0 or Fl, 
depending upon the dedicated track allocation 
35 illustrated in Fig. 5 (block 1033). The order entry 



•WO 90/04302 M W PCT/US89/04364 



-37- 

station 910 then retracts the film leader back into 
the cartridge (block 1035), prints a receipt for the 
customer (block 1037) and dumps the film cartridge 
into a bin for shipment to a photof inisher (block 
5 1039) . 

Photof inisher Entry Station Algorithm 
As illustrated in Fig. 18, the 
photof inisher system itself may include its own 
order entry station, enabling it to use computerized 

10 automation to process film received from the dealer 
and even film received directly from a customer. Of 
course, such a photof inisher order entry station 
would operate in nearly the same manner as that 
described in connection with the dealer order entry 

15 station process of Fig. 20a. Fig. 20b, however, 

highlights the differences between the operation of 
a photof inisher order entry station and a dealer 
order entry station. Referring to Fig, 20b, the 
photof inisher order entry station 910 of Fig. 18 

20 extracts the leader from the film cartridge in order 
to read the data recorded on frame 0 (block 1040) . 
The controller 915 of the photof inisher order entry 
station then determines whether tracks F00 and F01 
are empty (block 1042). If so, the process 

25 described previously in connection with Fig. 20a is 
used to update the frame 0 data to be recorded in 
tracks F00 and F01 representing the customer and 
order information in accordance with the dedicated 
track allocation of Fig. 5 (block 1044). Such data 

30 is then recorded through the head 910a and the 

requisite locations on tracks F00 and F01 of frame 0 
(block 1046) . 

On the other hand, if tracks F00 and F01 
were not empty as the film was originally received 

35 (the NO branch of block 1042), the controller 915 
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prompts the photof inisher operator (in the manner 
described previously in connection with Fig. 20a) to 
make sure that all of the information previously 
recorded is correct and to update it or correct it 
5 otherwise (block 1048). Following this, at block 
1050 the controller 915 then determines whether 
track F02 of frame 1 is empty. If track F02 is not 
empty (NO branch of block 1050) this indicates that 
the film cartridge was submitted as a print reorder 

10 by the customer. That this is so may be seen from 
the dedicated track allocation of Fig. 5 wherein 
track F02 only contains data pertaining to the 
printing process such as makeover corrections or 
pertaining specifically to reorder instructions. In 

15 this case, the controller 915 prompts the 

photof inisher operator to check the data on track 
F02 for completeness (block 1052) and then sends the 
reorder film cartridge to a printer dedicated to 
processing reorders or for reorder lamination (block 

20 1054) from which it is ultimately sent to a 
printer . 

On the other hand, if track F02 was empty 
as the film was originally received (YES branch of 
block 1050) the film cartridge is sent to a splicer 

25 (block 1056) to be spliced into a long roll 

consisting of many customer orders (block 1058) for 
processing or developing (block 1060) and then for 
printing (block 1062). The printer operation 
represented by block 1062 of Fig. 20b corresponds to 

30 the printer algorithm of Fig. 20c. 

The updating process of block 1044 may 
require the photof inisher operator to enter the 
customer ID, the photof inisher ID, the customer 
order information and a dealer ID (if applicable) if 

35 no such data has previously been recorded. Such 
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would be the case if the customer's camera was of 
the ordinary type not having the magnetic recording 
capability of the camera illustrated in Fig. 2. 
Printer Operation Algorithm 
5 As discussed previously in connection with 

Fig. 18, the photof ini sher system includes a printer 
940 associated with a controller 945 connected to a 
memory 950 storing a printer algorithm and a 
classifier algorithm, such algorithms being 

10 illustrated in the flow diagram of Fig. 20c. The 
operation of the printer 940 is determined by the 
classification assigned to each image on the 
developed negative 100 by a classifier 930. Thus, 
after the film leaves the order entry station and is 

15 developed in the processor developer station 927, 
the resulting negative image is classified by the 
classifier 930. The resulting classification 
determines the exposure used by the printer 940 to 
expose a frame on a sensitive paper roll 943 through 

20 the negative image. The type of sensitive material 
comprising the print paper roll 943 depends upon 
whether the video-driven printer 940 is a thermal 
printer or an electrophotographic printer. 

Execution of the classifier/printer 

25 algorithms by the controller 945 will now be 
described with reference to Fig. 20c. In the 
description that follows, it is assumed that many 
strips of film 100 have been spliced together into a 
long roll which has already been processed in the 

30 developer 927. Further, the classifier 930 causes 
the classification of each frame to be magnetically 
recorded via the head 930a in track F01 of that 
frame, in accordance with the dedicated track data 
allocation of Fig. 5. The roll of developed 

35 negatives travels through the printer 940 (block 
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1064 of Fig* 20c)- The controller 945 causes the 
head 940a to read the data in tracks F00, F01 and 
F02 of frame 0 of each individual film order in the 
roll as it arrives in the printer 940 (block 1066) . 
5 The controller 945 determines at the beginning of 
each order whether track F02 is empty (block 1068) . 
If track F02 is empty (taking the YES branch of 
block 1068), a nominal printer algorithm 
corresponding to the lefthand vertical column of 

10 Fig. 20c. On the other hand, if data previously 
recorded in track F02 indicates that the negative 
images on the strip of film are to be printed 
pursuant to a makeover requirement, then the 
negatives are processed in accordance with a 

15 makeover process indicated generally as the middle 
vertical column of Fig. 20c. Finally, if data 
previously recorded in track F02 of frame 0 
indicates that the negatives w.ere submitted pursuant 
to a customer print reorder, then a reorder process 

20 algorithm generally indicated at the right hand 
vertical column of Fig. 20c is followed. The 
determination of the status of track F02 of block 
1068 facilitates these decisions because the 
dedicated track allocation of Fig. 5 is such that 

25 only reorder and/or makeover instructions are 
recorded in track F02 of frame 0. 

If track F02 is empty, the YES branch of 
block .1068 is followed to the nominal printer 
process in the lefthand vertical column of Fig. 20c, 

30 as mentioned previously. First, the controller 945 
determines whether the paper size and surface type 
specified in the customer order instructions 
recorded in frame 0 correspond to the paper size and 
surface type of the photosensitive paper already 

35 loaded into the printer 940 (block 1070). If not, 
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taking the NO branch of block 1070/ the controller 
945 displays an alarm or error unless or until the 
paper stock in the printer 940 is changed. 
Otherwise, taking the YES branch of block 1070, the 
5 controller 945 determines, from the customer order 
data recorded in frame F00, the number of prints to 
be made for each frame on the film by frame number. 
Thus, data is stored in memory in the controller 945 
(block 1072) . Then, the negative 100 is advanced by 

10 one frame in the printer 940 (block 1074) and the 
controller 945 reads the current frame number 
through the head 940a (block 1076). The controller 
945 then determines whether the current frame number 
is within the total number of frames on the 

15 f ilmstrip (block 1078) . If the frame number falls 
within the allowed range, then the current frame 
includes an image to be developed and, taking the 
YES branch of block 1078, the controller 945 scans 
memory to determine the number of prints to be made 

20 for that particular frame (block 1080). Further, 
the. controller 945 enables the classifier 930 to 
classify the particular frame (block 1082) and 
causes the printer to print the required number of 
prints of that frame in accordance with the 

25 classification made by the classifier 930 (block 

1084). Then, the number of prints made is recorded 
in track F01 of that frame (block 1086) and the film 
is advanced to the next frame (block 1074) so that 
the cycle may be repeated. 

30 Returning to block 1078, if the current 

frame number did not fall within the maximum number 
of frames on the film (NO branch of block 1078), 
this indicates that the end of the customer's order 
has been reached, and the controller 945 causes the 

35 printer 940 to place a special notch at one edge of 
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the print roll 943 corresponding to the location of 
the print of the current frame, the special notch 
comprising an end of order mark on the print paper, 
in accordance with a well-known convention of the 
5 film print processing. (Block 1088,) Then the 
controller 945 causes the roll of negatives to be 
advanced to the leader (frame 0) of the next 
customer order (block 1090) . The controller 945 
then determines whether the previous order was the 

10 last order on the spliced negative roll and, if so, 
the operation is stopped (YES branch of block 
1092) . Otherwise, taking the. NO branch of block 
1092, the entire operation is repeated for the next 
customer order, returning to block 1066, 

15 Returning now to block 1068, if it is 

determined that track F02 is not empty, this would 
indicate that the roll of negatives is not submitted 
for first time printing (block 1094) so that either 
the makeover process or the reorder process must be 

20 used. Therefore, the controller 945 determines at 
block 1096 whether the data recorded on track F02 
indicates makeover instructions only (YES branch of 
block 1096) or indicates reorder instructions (NO 
branch of block 1096), If the track F02 data 

25 indicates makeover instructions only, then the 

controller 945 operates in a manner similar to that 
described previously by first determining whether 
the paper size and surface are correct (block 
1070a), advances the film one frame (block 1074a), 

30 reads the frame number (block 1076a) and determines 
whether the end of order has been reached (block 
1078a). If not, the controller 945 reads the 
makeover data or instructions previously recorded on 
track F02 (block 1100). If track F02 of the current 

35 frame is empty then, taking the YES branch of block 
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1102, this indicates that no makeover prints are 
required of the current frame so that the negatives 
are advanced by one more frame, returning to block 
1074a, and the process is repeated. Otherwise, 
5 taking the NO branch of block 1102, the controller 
945 reads the number of prints to be made of the 
current frame, the classification of the current 
frame and the makeover correction for that frame 
recorded on track F01 (block 1104). The controller 

10 945 then causes the printer 940 to make the 

corresponding print or prints (block 1106). Then, 
the controller 945 reads the number of prints 
previously made (if any) from track F02, adds to 
that the number of prints just made by the current 

15 printing operation and rerecords the sum in the 

proper location on track F02. The entire process is 
returned to block 1074a so that the film is advanced 
to the next frame and the cycle is repeated. (Block 
1108. ) 

20 Returning to block 1096 of Fig. 20c, the 

controller 945 may determine that track F02 contains 
reorder instructions/ indicating that the negatives 
have been submitted by a customer for a reorder of 
prints. Accordingly, the controller 945 implements 

25 the reorder process of Fig. 20c (NO branch of block 
1096). To begin the reorder process of Fig. 20c, 
the controller 945 determines whether the paper size 
and surface specified in the reorder customer 
information recorded on track F02 corresponds to the 

30 paper size and paper surface type already loaded 

into the printer 940 (Block 1070b of Fig. 20c). If 
the paper size or surface does not match that 
specified (NO branch of block 1070b) then the 
controller 945 causes an alarm to be displayed to 

35 the operator and stops the process. Otherwise (YES 
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branch of block 1070b) the controller causes the 
printer 940 to advance the film 100 by one frame 
(block 1074b) and reads the frame number recorded in 
either track CO or track F00 of the next frame 
5 (block 1076b) . The controller 945 then determines 
whether that frame number falls within the maximum 
number of frames within that customer's order (block 
1078b). If not (NO branch of block 1078b) the frame 
number indicates that the end of the order has been 

10 reached, and therefore the controller 945 causes the 
printer 940 to punch a notch, or end of order mark, 
in the corresponding location in the roll of prints 
943 (block 1088 of Fig. 20c). Otherwise, taking the 
YES branch of block 1078b, the controller 945 causes 

15 the reorder data recorded in track F02 of the 
present frame to be read out via the head 940a 
(block 1100a) so that these instructions may be 
stored and executed. The remainder of the operation 
of the reorder process is the same as the makeover 

20 process, specifically blocks 1102, 1104, 1106 and 
1108, the corresponding blocks in the reorder 
process of Fig- 20c being labelled 1102a, 1104a, 
1106a and 1108a, respectively. 

Inspection Process 

25 The inspection station 960 of Fig. 18, 

under control of the controller 965, follows an 
inspection algorithm stored in the memory 970, the 
inspection algorithm being illustrated in the flow 
diagram of Fig- 20d. The inspection station 960, 

30 via the magnetic head 960a, reads the data frame 0, 
tracks F00 f F01 and F02 (block 1200 of Fig. 20d) . 
The controller 965 determines whether or not track 
F02 is empty (block 1203). If track F02 is not 
empty, this indicates that the current order 

35 requires makeover or reorder, and an alarm or 
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indication is raised (NO branch of block 1203). In 
a special case, the inspection station 960 may halt 
operation at this point if it is not supposed to 
handle reorders or makeovers. Otherwise, taking the 
5 YES branch of block 1203, the inspection station 960 
advances the negatives by one frame (block 1205 of 
Fig. 20d) and reads the frame number of the next 
frame (block 1207). The controller 965 determines 
whether or not that frame number falls within the 

10 maximum number of frames on a given roll of film 

(block 1209). If not, taking the NO branch of block 
1209, the frame number indicates the end of the 
particular customer order has been reached and the 
controller 965 next determines whether an end of 

15 order flag has been set (block 1211). The setting 
of this flag will be discussed below. If not (NO 
branch of block 1211), the negatives and the prints 
have gotten out of synchronization with each other 
(block 1213) and an alarm is sounded. Otherwise, 

20 the end of order has properly been reached and the 
roll of negatives is advanced to frame 0 (the 
leader) of the next customer order or roll (block 
1215), and the entire cycle is repeated. 

Returning to block 1209, if the current 

25 frame number does not indicate that the end of 

customer order has been reached (YES branch of block 
1209) the controller 965 reads (through the head 
960a) the number of prints to be made of that 
particular frame in accordance with the customer 

30 order data previously recorded on track F01 of that 
frame (block 1217) . If the number of desired prints 
is 0 for this frame (YES branch of block 1219), then 
the process returns to block 1205 of Fig. 20d, to 
advance the negatives one frame and repeat the 

35 foregoing steps for the next frame. Otherwise, 



WO 90/04302 W PCT/US89/04364 



-46- 

taking the NO branch of block 1219, the controller 
965 determines whether the end of order flag has 
been set. If so, this would indicate (as before) 
that the roll of negatives and the roll of prints 
5 have gotten out of synchronization with respect to 
each other (YES branch of block 1221) and an alarm 
is sounded (block 1223). Otherwise, taking the NO 
branch of block 1221, the roll of prints 943 is 
advanced by a number of frames equal to the number 

10 of prints desired (block 1225). These prints are 
inspected by an operator (block 1227) and a 
determination is made whether each print is saleable 
(block 1229). If so, taking the YES branch of block 
1229, the operator makes a keyboard entry indicating 

15 that the print is saleable, and the controller 965 
responds by determining whether the end of order 
mark or notch has been detected on the roll of 
prints (block 1231). If not, the controller 965 
causes the actual number of prints to be recorded in 

20 track F02 of the current frame (block 1233), and the 
process returns to block 1205 where the negatives 
are advanced to the next frame, and the process is 
repeated. Otherwise, taking the YES branch of block 
1231, in response to the end of order mark or notch 

25 being detected on the roll of prints 943, the 

controller 965 sets the end of order flag (block 
1235), As before, the controller 965 then causes 
the number of prints to be written in track F02 
(block 1233) and repeats the entire cycle for the 

30 next frame. 

Returning to block 1229, if the operator 
signals the controller 965 that the current print is 
not saleable (NO branch of block 1229), then the 
controller 965 prompts the operator to determine 

35 whether or not the deficiency could be corrected by 
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changing the exposure to make a new (makeover) print 
(block 1237). If not (NO branch of block 1237), the 
operator signals the controller 965 and the 
controller 965 sets a discard flag (block 1239) 
5 while the operator marks the print as a discard 

(block 1241), typically with a grease penciled "X" 
on the print. On the other hand, if the exposure is 
correctable (YES branch of block 1237) then the 
operator (either human or automatic with 

10 computer-executed algorithm) determines or computes 
the makeover correction to the exposure 
classification (previously determined by the 
classifier 930) (block 1243) while the operator 
visibly marks the print as a makeover (typically 

15 with a grease pencil diagonal line through the 

print). Thereafter, the process goes to block 1231 
and continues in the manner described previously. 
However, in this case, at block 1233, what is 
written in track F02 includes the makeover 

20 correction to the original classification. 
Order Assembly Process 

The sorter 985 of Fig. 18, under control of 
the controller 987 follows an assembly (or "sorter") 
algorithm stored in the memory 990. The sorter 

25 algorithm is illustrated in the flow diagram of Fig. 
20e. Referring to Fig. 20e, the order assembly 
process begins as the sorter 985 receives the 
negatives 100. Starting with the first customer 
order, the sorter reads the data on track F00 of 

30 frame 0 specifying the dealer ID and the customer ID 
via the head 985a, while the controller 987 resets 
the print count (block 1400 of Fig. 20e) . Next, the 
sorter 985 advances the negatives 100 by one frame 
and reads the frame number (block 1402). The 

35 controller 987 then determines whether the frame 
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number falls within the range of the maximum number 
of frames within a given customer order (block 
1404). If not (NO branch of block 1404), the 
controller 987 determines whether an end of order 
5 flag number 1 and end of order flag number 2 has 

been set (block 1406). As will be described below, 
end of order flag number 1 signifies that the 
current frame on the roll of first time prints 943 
received at the sorter 985 includes an end of order 
10 notch or mark at its edge, while end of order flag 
number 2 signifies the same thing for the roll of 
makeover prints 983. Thus, if the controller 987 
' determines, at block 1404 of Fig. 20e, that the 

current frame number of the roll of negatives 100 at 
15 the sorter 985 exceeds the maximum frame number of a 
given customer's order (NO branch of block 1404) 
then both the end of order flag number 1 and end of 
order flag number 2 should have been set already, in 
order for the film to be in synchronization with the 
20 original print roll 943 and the makeover print roll 
983. If this is not true (NO branch of block 1406) 
an alarm is set and the process is stopped (block 
1408). Otherwise, the controller 987 resets end of 
order flag number 1 (block 1410) and causes the 
25 sorter 985 to dump the current batch of prints from 
print rolls 943 and 983 and negatives from the 
negative roll 100 to a bin (block 1412) for 
transmittal to the enveloper station 995 (block 
1414), while the sorter 985 advances the roll of 
30 negatives 100 to frame 0 of the next customer order 
(block 1416) and the entire process begins again. 

Returning to block 1404, if the current 
frame number is within the range of maximum number 
of frames of a given customer order (YES branch of 
35 block 1404) then the controller 987 causes the 
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number of required prints for the current frame to 
be read from the customer order data on track F01 
(block 1420) and then determines whether track F02 
of that frame contains a makeover correction or data 
5 indicating a discard (block 1422). If not, the 
controller 987 prompts the operator to determine 
whether corresponding prints on the original print 
roll 943 are marked for makeover or discard (block 
1424). If so, an alarm is sounded and the process 

10 is halted, since the prints and negatives are out of 
synchronization (block 1426). Otherwise, taking the 
NO branch of block 1424, everything is in 
synchronization, and the controller 987 causes the 
sorter 985 to cut from the print roll 943 a number 

15 of prints equal to the number of required prints 

(previously read) and to pass these prints to a bin 
* for transmittal to the enveloper 995 (block 1428). 
Then, since the original roll of prints 943 has been 
advanced by the number of prints required, the print 

20 counter is incremented by the same number (block 
1430), The controller 987 then determines whether 
an end of order notch or mark is present on the 
print now in position in the sorter (block 1432). 
If not, the process returns to block 1402. 

25 Otherwise (YES branch of block 1432) the controller 
987 sets the end of order flag number 1 (block 1434) 
before returning to block 1402 in the process of 
Fig. 20e. 

Returning to block 1422, if the controller 
30 987 determines that makeover or discard data was 
recorded on track F02 of the frame (YES branch of 
block 1422), then the controller 987 determines 
whether the data on track F02 indicates that the 
discard flag was set (block 1440). If so, then the 
35 controller 987 prompts the operator to determine 
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whether the corresponding print on the original roll 
943 is marked for discard (block 1442), If not, the 
data on the roll of negatives 100 and the data on 
the roll of prints 943 do not match, an alarm is 
5 sounded and the process is stopped (block 1444). 

Otherwise, taking the YES branch of block 1442, the 
controller 987 causes the sorter 985 to cut the 
number of required prints (read previously at block 
1420) from the roll of prints 943 for discarding 

10 (block 1446) and the process proceeds to block 1432 
to repeat the steps previously described in 
connection therewith , 

Returning to block 1440, if it is 
determined that no discard flag was set for the 

15 present frame, then, taking the NO branch of block 
1440, the controller 987 concludes that the 
determination previously made at block 1422 
indicates that a makeover correction is present in 
track F02 of the current frame, indicating that a 

20 corresponding makeover print on a makeover roll 983 
is to be substituted in place of the corresponding 
prints on the original roll 943 (block 1448)- The 
controller 987 therefore clears the end of order 
flag number 2 (block 1450). The controller 987 then 

25 prompts the operator to determine whether the 

current print on the original roll 943 is marked for 
makeover (block 1452). If not, the print roll and 
negative roll are not in synchronization (NO branch 
of block 1452) and the controller 987 sounds an 

30 alarm (block 1408). Otherwise, taking the YES 

branch of block 1452, the controller 987 causes the 
sorter 985 to cut the number of requested prints 
(previously read at block 1420) from the makeover 
roll 983, causing the makeover roll to be advanced 

35 to the end of the sorter 985 by the number of prints 
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(block 1454) and increments the print counter (block 
1456). The controller 987 then queries the sorter 
985 as to whether the makeover print frame just 
received by the sorter 985 has an end of order notch 
5 (or mark) on it (block 1458). If not, the 

corresponding number of required prints (previously- 
read at block 1420) is cut from the original print 
roll 943 for discarding and the process continues to 
block 1432. Otherwise, taking the YES branch of 

10 block 1458, the controller 987 sets the end of order 
flag number 2, signifying that the makeover print 
roll has reached an end of order notch. The 
original prints are then cut (block 1460) . 
Enveloper Algorithm 

15 The controller 987, controlling an 

enveloper 985, executes an enveloper algorithm 
illustrated in Fig. 20f, this algorithm being stored 
in a memory 993. The process is as follows: The 
controller 987 uses data previously read from the 

20 negatives, namely the customer identification, the 
dealer identification, the number of prints and the 
type of service (block 1600). Using optional 
pricing information stored in the memory 983, the 
controller 987 computes the price of the customer's 

25 order (block 1602), fetches and prints an envelope 
addressed to the customer (block 1604) and then 
determines whether a dealer identification is 
present for that particular customer order (block 
1606). If not, this indicates that the order was 

30 not received through a dealer but was instead mailed 
directly in by a customer. Therefore, a mail order 
process is employed (NO branch of block 1606) • In 
this mail order process, the controller 987 reads 
the customer address from memory which was 

35 previously read from the negative 100 prior to its 
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being cut by the sorter 985 (block 1608). The 
controller 987 then causes the enveloper 995 to 
print the customer's address on the envelope (block 
1610) and load the bin contents in the envelope 
5 (block 1612), sort the envelope by zip code and 
place in the mail bin (block 1614). 

Returning to block 1606, if a dealer 
identification had been written onto the negatives 
100/ then it is stored in memory, and this condition 

10 is sensed by the controller 987 (YES branch of block 
1606)..- In response, the controller 987 loads the 
bin contents (film or prints) into the envelope, 
dumps the envelope into a dealer bag corresponding 
to the particular dealer ID. 

15 While the invention has been described in 

detail by specific reference to preferred 
' embodiments thereof, it is understood that other 
variations and modifications may be made without 
departing from the spirit and scope of the invention. 
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CLAIMS: 

1. In a film-to-video printer which makes 
prints from still video image signals generated from 
images previously developed in successive frames in 

5 an elongate strip of photographic film, the 
improvement wherein : 

said film strip comprises: 

a virtually transparent magnetic layer, 
a plurality of parallel longitudinal 
10 tracks magnetically recorded in said magnetic layer, 
characterized in that different ones of said 
parallel tracks contain magnetically recorded data 
* relating to different data categories to which 
respective ones of said tracks have been dedicated; 
15 and 

said film-to-video printer comprises: 
magnetic head means for reading or 
writing data in a selected one or ones said tracks, 
means for selecting one of said frames; 
20 means for selecting for reading by said 

magnetic head means within one of said frames one of 
said tracks containing magnetically recorded data 
representing at least one of the following 
instructions for said one frame: crop, zoom, 
25 rotation, character display, duration, fade, 

means for executing said at least one 
instruction by one of cropping, zooming, rotating, 
superimposing a character display, timing or fading 
said video signal so as to generate a processed 
30 video signal therefrom, respectively, and 

means for generating a print from said 
processed video signal. 

2. The improvement of claim 1 wherein each 
of said tracks starts and ends within the length of 

35 a corresponding one of said frames. 
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3. The improvement of claim 2 further 
comprising a plurality of perforations in said strip 
located sufficiently near one longitudinal edge 
thereof so as to be outside of said successive 

5 frames thereof, there being only one perforation 
along said one edge for each one of said successive 
frames . 

4. The improvement of claim 3 wherein each 
track is generally adjacent a corresponding one of 

10 said frames so as to be rapidly accessable by 

indexing the corresponding one of said perforations. 

5. The improvement of claim 4 wherein 
plural tracks within the length of one of said 
frames are characterized by a common starting 

15 location having a predetermined spatial relationship 
with a corresponding one of said perforations. 

6. The improvement of claim 5 wherein each 
of said categories is addressable on said film strip 
in the manner of an X-Y addressable random access 

20 memory, individual ones of said perforations 

uniquely locating a particular one of said frames 
corresponding to an X address, and individual ones 
of said tracks within a frame corresponding to a Y 
address . 

25 7. The improvement of claim 4 wherein said 

film-to-video printer further comprises: 

means for sensing individual ones of said 
perforations, and 

means for longitudinally transporting said 
30 film strip with respect to said magnetic head means 
until one of said perforations corresponding to said 
selected one frame is in registration with said 
perforation sensing means. 

8. The improvement of claim 7 wherein said 
35 perforation sensing means and said magnetic head 
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means are characterized by a spatial and temporal 
relationship corresponding to said predetermined 
spatial relationship between said track starting 
location and said one perforation. 
5 9. The combination of claim 2 wherein said 

instructions are each uniquely specified by 
predetermined symbol patterns represent able by said 
magnetically recorded data. 

10. The improvement of claim 4 wherein 

10 said tracks comprise: 

a plurality of longitudinal peripheral 
tracks magnetically recorded in said magnetic layer 
and located sufficiently near one of the 
longitudinal edges of said film strip so as to be 

15 outside of said successive frames, and 

a plurality of longitudinal interior tracks 
' magnetically recorded in said magnetic layer, 
whereby each of said interior tracks begins and ends 
within a corresponding one of said frames. 

20 11. The improvement of claim 10 wherein 

said peripheral tracks are wider while said interior 
tracks are narrower so as to accommodate lateral 
film wander during writing of said peripheral 
tracks, said peripheral tracks being dedicated to 

25 the writing of data with a relatively large amount 
of lateral film wander and said interior tracks 
being dedicated to the writing of data with a 
relatively small amount of lateral film wander. 

12. The improvement of claim 10 wherein 

30 said peripheral tracks are dedicated to the reading 
and writing of such data therein with some 
destruction of said photosensitive layers in regions 
thereof in registration with said peripheral tracks; 
and 

35 said interior tracks are dedicated to the 
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reading and writing of such data therein with no 
destruction of said photosensitive layers within 
said frames* 

13. The improvement of claim 12 wherein 
5 said interior tracks are formed by a magnetic head 
recording process in which a magnetic head records 
data but does not contact said film strip with 
sufficient force to substantially harm said 
photosensitive layer, while said peripheral tracks 

10 are formed by a magnetic head recording process in 
which a magnetic head records data while not always 
avoiding contact with said film strip with 
sufficient force to substantially harm said 
photosensitive layer . 

15 14, The improvement of claim 1 wherein 

said magnetic head means comprises a plurality of 
magnetic heads corresponding to individual ones of 
said tracks. 

15. The improvement of claim 14 wherein 

20 any one said tracks is selected for magnetic reading 
or- writing by activating a corresponding one of said 
plurality of said heads. 

16. The improvement of claim 8 wherein a 
time delay is interposed between the sensing of a 

25 corresponding one of said perforations by said 

perforation sensing means and transmission of data 
from or to said magnetic head means, the combination 
of the length of said time delay and the spatial 
relationship between said magnetic head means and 

30 said perforation sensing means being equivalent to 
said predetermined relationship between said 
perforation and said track starting location, 
whereby said track start location of a chosen frame 
is registrable with said magnetic head means by 

35 indexing the corresponding one of said perforations 
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with said perforation sensing means. 

17. The improvement of claim 1 wherein 
there are plural mutually parallel ones of said 
magnetic tracks beginning and ending within a space 

5 adjacent said selected frame, at least one of said 
plural tracks being individually dedicated to the 
storing of predetermined ones of said instructions, 
and wherein said means for selecting at least one of 
said tracks selects a particular one of said plural 
10 parallel tracks within said selected frame. 

18. In a film-to-video printer which makes 
a print from a still video image signal generated 
from an image previously developed in one of 
successive frames in an elongate strip of 

15 photographic film, the improvement wherein: 
said film strip comprises: 

a virtually transparent magnetic layer, 
a plurality of parallel longitudinal 
tracks magnetically recorded in said magnetic layer, 
20 characterized in that different ones of said 

parallel tracks contain magnetically recorded data 
relating to different data categories to which 
respective ones of said tracks have been dedicated; 
wherein said categories comprise at least one of: 
25 (a) print classification 

instruction, 

(b) makeover print correction 

instruction, and 

said film-to-video printer comprises: 
30 magnetic head means for reading or 

writing data in a selected one or ones said track, 

means for selecting one of said frames; 
means for selecting for reading by said 
magnetic head means within one of said frames one of 
35 said tracks containing magnetically recorded data 
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representing at least one of said instructions for 
said one frame, 

means for exposing said one film frame 
to a video sensor so as to generate said still video 
5 signal in accordance with at least one of (a) said 
print classification instruction and (b) said 
makeover print correction instruction, and 

means for generating a print from said 

vide signal. 

10 19. The improvement of claim 18 wherein 

said categories further comprise print quantity 
instruction, wherein said means for generating a 
print generates a number of prints from said one 
frame in accordance with said print quantity 

15 instruction. 
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